Prediction of Cerium (Ce) aqueous speciation is relevant in many research fields. Indeed, Ce 18 compounds are used for many industrial applications, which may require the control of Ce aqueous 19 chemistry for their synthesis. Aquatic geochemistry of Ce is also of interest. Due to growing 20 industrial use and its release to the environment, Ce is now considered as emerging contaminant.
plots the mean An-OH 2 bond distances of tetravalent actinide aqua ions determined by 136 L 3 -edge extended X-ray absorption fine structure (EXAFS) versus their ionic radii for coordination 137 number of eight. 43, 61 In a previous work, a linear relationship with a slope of about one was 138 observed for the ions from Th 4+ to Pu 4+ . 43 Because the An-OH 2 bond distances for the ions up to 139 Pu 4+ follow closely this line, and hence the actinide contraction, it was assumed that there is no 140 major change in these ions' hydration number. To obtain detailed information on the preferred 141 coordination structure for An 4+ Table   143 S1 and S2). 43 Calculation of relative free energies (Table S2) 
148
With an ionic radius of 0.97 Å, Ce 4+ is expected to be an analogue of either Np 4+ (0.98 Å) or 149 Pu 4+ (0.96 Å). 61 Available EXAFS data somehow disagree with this hypothesis (Figure 1a ), 63 150 Ce 4+ -OH 2 bond distance (= 2.42 Å) being larger than that of Np 4+ and Pu 4+ , but comparable to 151 Pa 4+ -/U 4+ -OH 2 bond distance ( Fig. 1a ; see also (Table S2 ) and 158 (iii) bond distance follow Np 4+ -OH 2 < Ce 4+ -OH 2 < Pu 4+ -OH 2 (Figure 1a ). The topological 159 analysis of the electron charge density at the Ce/An 4+ -OH 2 bond critical points, presented in Table   160 S3, reveal that the values of all bonding indicators, the density , its Laplacian  2 , the energy tables, 68 which we find in excellent agreement with An(IV) (Figure 2a ).
192
As previously demonstrated, the thermodynamically stable crystalline dioxides AnO 2(cr) 193 may be the solubility limiting solid phase at very low pH or elevated temperature. 14, 18, 19 However, 
